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In the title sinomenine derivative, C 2 6H2 8 FN04 l.5H 2 0, the 
dihedral angle between the two aromatic rings is 55.32 (6)°. 
The N-containing ring has an approximate chair conforma- 
tion, while other two rings have approximate envelope and 
half-chair conformations. One water molecule is located on a 
twofold symmetry axis. In the crystal, the water molecules 
form O— H- ■ O and O— H- ■ N hydrogen bonds, bridging 
symmetry-related main molecules. 

Related literature 

For background to the biological activity of sinomenine deri- 
vatives and other related compounds, see: Liu et al. (1994, 
1996, 1997); Mark et al. (2003); Ye et al. (2004). For the 
synthesis of the title compound, see: Mitsunobu (1981). For 
related structures, see: Li et al. (2009); Batterham et al. (1965); 
Zheng & Jiang (2010); Zheng et al. (2011). 
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Experimental 

Crystal data 

C^FNCvl.St^O 
M, = 464.52 
Monoclinic, C2 
a = 18.0155 (3) A 
b = 7.6776 (1) A 



\j, = 0.79 mm~' 
T = 133 K 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
T min = 0.826, r maI = 0.925 

Refinement 

R[F 2 > 2a(F 2 )] = 0.028 

wR(F 2 ) = 0.081 

5 = 1.04 

3415 reflections 

312 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



0.25 x 0.15 x 0.10 mm 



7232 measured reflections 
3415 independent reflections 
3402 reflections with / > 2o(I) 
R<„, = 0.024 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.20 e A~ 3 

Aa™ = -0.18 e A" 3 

Absolute structure: Flack (1983), 
1359 Friedel pairs 

Flack parameter: 0.05 (12) 



D-H-A 




D-H 


H--A 


D-A 


D-H-A 


02S-H225- 


■04 


0.91 


2.33 


2.9805 (16) 


12S 


02S-H225- 


■03 


0.91 


2.54 


3.417 (2) 


164 


OlS-HUS- 


■02S 


0.90 (3) 


1.94 (3) 


2.8342 (19) 


172 (2) 


02S-H21S- 


■Nl' 


0.97 


1.81 


2.7736 (19) 


170 



c = 18.1506 (4) A 
P = 109.324 (1)° 
V = 2369.08 (7) A 3 
Z = 4 

Cu Ka radiation 



Symmetry code: (i) x + |, y + I, Z- 

Data collection: APEX2 (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 

The project was supported by the National Natural Science 
Foundation of China (No. 20976017) and the Scientific 
Research Fund of the Hunan Provincial Science and Tech- 
nology Department, China (No. 2009 C K3070). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BH2361). 
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(95 , ,13/f,145)-7,8-Didehydro-4-(4-fluorobenzyloxy)-3,7-dimethoxy-17-methylmorphinan-6-one ses- 
quihydrate 

X.-L. Zheng, N.-F. Jiang, D. Luo, H.-S. Gao and A.-S. Ding 
Comment 

We synthesized a new sinomenine derivative sesquihydrate. Herein, its crystal structure is reported. Biological effects of 
sinomenine derivatives and related compounds have been described (Liu et al., 1994, 1996, 1997; Mark et al., 2003; Ye 
etal, 2004). 

The molecular structure of the title compound is shown in Fig. 1. The crystal structure is stabilized by O — H - 0 and 
O — H - N hydrogen bonds linking the sinomenine derivative and the water molecules, and weak C — H---0 hydrogen bonds 
between molecules (Fig. 2). Significant aromatic stacking interactions were not found. There exist two planes in the mo- 
lecule of the title compound: atoms C1---C6 form the benzene plane (I), and atoms C21- C26 form the benzene plane sub- 
stituted by fluorine (II). The angle between the two planes (I) and (II) is 55.32 (6)°. Rings C [C7/C8/C11/C12/C13/C14] and 
B [C5 - C10] in the molecule approximate envelope and half-chair conformations, respectively. In contrast, ring D [C9/N1/ 
C16/C15/C7/C8] exhibits an almost regular chair conformation. Similar features have been described in related compounds 
(Zheng & Jiang, 2010; Zheng et al, 2011; Li et al, 2009; Batterham et al, 1965). 

Experimental 

The title compound was obtained according to the method of Mitsunobu (1981). Colorless blocks were grown from an 
acetic ether solution. 

Refinement 

The water H atoms (H21S, H22S and H11S) were located in a difference map. H11S was refined with free coordinates and 
isotropic displacement parameter. H21S and H22S were fixed in their as found positions and allowed to ride on 02S, and 
their displacement parameters were refined. Other H atoms were positioned geometrically, with C — H = 0.95 (aromatic 
CH), 0.98 (methyl CH3), 0.99 (methylene CFf?) or 1.00 A (methine CH), and were constrained to ride on their parent atoms, 
with U iso (H) = 1.2(7 eq (carrier C) or (7 iso (H) = 1.5(7 eq (carrier C17 C18 C19). 1359 Friedel pairs were used for the Flack 
parameter refinement. 
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Figures 




Fig. 1. The molecular structure of the title compound showing 50% probability displacement 
ellipsoids. 



Fig. 2. A part of the crystal structure of the title compound. 



(9S,1 3/?,1 4S)-7,8-Didehydro-4-(4-fluorobenzyloxy)-3,7- dimethoxy-1 7-methylmorphinan-6-one sesquihydrate 



Crystal data 
C 2 6H28FN0 4 1.5H 2 0 
M r = 464.52 
Monoclinic, C2 
Hall symbol: C 2y 
a = 18.0155 (3) A 
b = 7.6776 (1) A 
c= 18.1506 (4) A 
P= 109.324 (1)° 
V= 2369.08 (7) A 3 
Z=4 



^(000) = 988 

D x = 1.302 MgnT 3 

Cu Ka radiation, X = 1.54178 A 

Cell parameters from 6582 reflections 

9 = 2.6-64.7° 

H = 0.79 mm -1 
T= 133 K 
Block, colourless 
0.25x0.15x0.10 mm 



Data collection 

Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and w scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
r min = 0.826, J max = 0.925 
7232 measured reflections 



34 1 5 independent reflections 

3402 reflections with / > 2a(7) 
R int = 0.024 

6max = 65.0°, 6 m i n = 2.6° 

h = -20^21 

k = -9^>9 
1 = -18->20 



Refinement 



Refinement on F 



Secondary atom site location: difference Fourier map 
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Least-squares matrix: full 
R[F 2 > 2g(F 2 )~\ = 0.028 

wR(F 2 ) = 0.081 

S= 1.04 
3415 reflections 
312 parameters 
1 restraint 
0 constraints 

Primary atom site location: structure-invariant direct 
methods 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Fl 


0.49485 (7) 


-0.26627 (16) 


0.40332 (8) 


0.0571 (3) 


Nl 


-0.03356 (8) 


0.4513 (2) 


0.15607 (8) 


0.0314(3) 


Ol 


0.26142 (6) 


0.36402 (13) 


0.34083 (6) 


0.0237 (2) 


02 


0.29280 (6) 


0.57951 (14) 


0.46321 (6) 


0.0268 (2) 


03 


0.32140 (7) 


0.48228 (18) 


0.15878 (7) 


0.0392 (3) 


04 


0.24651 (6) 


0.74481 (15) 


0.07306 (7) 


0.0307 (3) 


CI 


0.21885 (8) 


0.51681 (19) 


0.33202 (9) 


0.0217(3) 


C2 


0.23288 (8) 


0.6279 (2) 


0.39717 (9) 


0.0233 (3) 


C3 


0.18682 (9) 


0.7742 (2) 


0.39246 (9) 


0.0265 (3) 


H3 


0.1968 


0.8511 


0.4357 


0.032* 


C4 


0.12611 (8) 


0.80691 (19) 


0.32395 (9) 


0.0253 (3) 


H4 


0.0943 


0.9072 


0.3209 


0.030* 


C5 


0.10990 (8) 


0.6993 (2) 


0.25971 (9) 


0.0239 (3) 


C6 


0.15775 (8) 


0.55115 (19) 


0.26184 (9) 


0.0220 (3) 


C7 


0.13574 (8) 


0.4223 (2) 


0.19297 (9) 


0.0254 (3) 


C8 


0.08177 (8) 


0.5102 (2) 


0.11800(9) 


0.0264 (3) 


H8 


0.0620 


0.4171 


0.0777 


0.032* 


C9 


0.01057 (9) 


0.5906 (2) 


0.13270 (9) 


0.0285 (3) 


H9 


-0.0244 


0.6395 


0.0820 


0.034* 


C10 


0.03877 (8) 


0.7424 (2) 


0.18927 (9) 


0.0279 (3) 


H10A 


0.0520 


0.8416 


0.1610 


0.033* 


H10B 


-0.0048 


0.7799 


0.2075 


0.033* 


Cll 


0.20578 (9) 


0.3494 (2) 


0.17160(9) 


0.0275 (3) 


H11A 


0.2421 


0.2888 


0.2176 


0.033* 


HUB 


0.1861 


0.2628 


0.1292 


0.033* 


C12 


0.25034 (9) 


0.4894 (2) 


0.14564 (9) 


0.0281 (3) 


C13 


0.20238 (9) 


0.6325 (2) 


0.09902 (9) 


0.0266 (3) 


C14 


0.12457 (9) 


0.6423 (2) 


0.08562 (9) 


0.0259 (3) 


H14 


0.0957 


0.7353 


0.0548 


0.031* 


C15 


0.08761 (10) 


0.2737 (2) 


0.21185 (10) 


0.0316(4) 


H15A 


0.0736 


0.1877 


0.1688 


0.038* 



Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[g 2 (F 0 2 ) + (0.05 55.P) 2 + 0.6114P] 

where P = (F 0 2 + 2F c 2 )/3 

(A/o) max < 0.001 

Ap max = 0.20 e A~ 3 

Ap mi „ = -0.18eA" 3 

Absolute structure: Flack (1983), 1359 Friedel pairs 
Flack parameter: 0.05 (12) 
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Atomic displacement parameters (A 2 ) 
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A A1 1 A /"7\ 
0.0330 ( /) 


a at a 1 /oa 
U.U3U1 (o) 


n moo /oa 
U.Uloo (o) 


A AATC //;A 

— U.UUZj (o) 


A A 1 1 i /z:a 

U.U113 (o) 


A AA 1 A /£A 

—u.uuiy (o) 


C14 


a ai 1 1 fn\ 
0.0311 (/) 


A AOO/: /OA 

U.UZoo {<$ ) 


(\ (\ 1 /oa 
U.UIoj (o) 


A AA/1 T //;A 

— U.UU4Z (o) 


a aa/;a //;a 
U.UUoU (o ) 


A AA 1 T //;A 

—U.UU 13 [p) 


CO 




A AOin /OA 

U.UZ /U (8 J 


n moo /qa 
U.UZoy (y ) 


A AAOl /"7A 

— U.UUo3 ( /) 


A A 1 1 C /TA 

U.U1 1 j ( 1) 


A AA1 ^ /'TA 

— U.UU3 j ( /) 


Clo 


A AT "7 1 /Q\ 

0.03 ll (8) 


A AT C/l /OA 

U.U3jU (y) 


a mn/; /oa 

u.uzyo (y) 


A A 1 T A /*7A 

-U.U13U ( 1) 


A A 1 /I C //^A 

U.U14j (o) 


A AATO /TA 

-U.UUZ8 ( /) 


CI / 


a A/i i£ 
0.04ZO (V J 


a r\ir\r\ /oa 
U.U3UU (5 ) 


A AT 1 /; /AA 

u.uzio (y ) 


A AA/1 A /*7A 
— U.UU4U ( /) 


A AAT/1 //;A 

U.UU34 (o ) 


A AATT //;A 

— U.UU33 (o) 


r^i o 
Clo 


A AI "7/1 fQ\ 

0.03 /4 (6 j 


A m ^A /A A 

U.U3 jU (y J 


A All/; / 1 AA 

U.U330 (1U) 


A AA/1 A /OA 
— U.UU4y \p) 


A A 1 AA /TA 

u.uiuy {/) 


A AAT/1 /TA 

U.UU /4 ( /) 


1 Q 

ciy 


A Al 1 Q /o\ 

u.ui iy (a j 


a A/i G i (\ 1 A 
U.U4y 1 (1 1 ) 


A A1Q1 (\ AA 

u.ujyj (iu) 


A AAOT /'OA 

— U.UUoZ (5) 


A A 1 ^/1 /'TA 

U.U1 j4 {/) 


A AAO 1 /'OA 

— U.UUol (o) 


r^T A 
CZU 


A mCyl ^"7\ 

0.0/64 (/) 


A (Y)£. 1 /QA 

U.UZol (8) 


A AI 1 A /AA 

U.U3 iu (y ) 


A AAA*7 //;A 

— U.UUU / (o) 


A A 1 A //;a 
U.U140 (o ) 


A AATA /TA 

U.UUZU ( /) 


CZ1 


a Ain f"7~\ 
0.033/ (/) 


a men /oa 

u.uzsy (8 J 


A AT 1 C /OA 

U.UZIj (o) 


A AA^A //;A 

U.UUjU (o ) 


a a 1 c /; //;a 
U.U1 jo (o ) 


A AAT/1 //;A 

U.UU34 (0 ) 


CZZ 


A AH/1 

0.03 34 (6 j 


A AT C C /A A 

u.ujjj (yj 


A ATOl /'OA 

u.uzo3 (y) 


A AA1 1 /"7A 

— U.UU1 1 (/) 


A A 1 A/1 //;a 

U.U1U4 (o ) 


A AAAA /TA 

— u.uuuy ( /) 


C23 


A AT /IT /A\ 

0.0343 (y) 


U.U478 (11) 


A AT /ZCi / 1 AA 

0.0369 (10) 


A AA O A /OA 

0.0089 (8) 


A A 1 TO /TA 

0.0128 (7) 


A AAT *7 /OA 

0.0037 (8) 


C24 


0.0459 (9) 


0.0355 (9) 


0.0466(11) 


0.0143 (8) 


0.0267 (8) 


0.0149 (8) 


C25 


0.0448 (9) 


0.0258 (8) 


0.0596 (12) 


0.0024 (8) 


0.0322 (9) 


0.0078 (8) 


C26 


0.0318(8) 


0.0301 (9) 


0.0446 (10) 


0.0029 (7) 


0.0208 (7) 


0.0054 (7) 


02S 


0.0406 (6) 


0.0605 (9) 


0.0520 (8) 


-0.0194 (7) 


0.0256 (6) 


-0.0300 (7) 


OlS 


0.0402 (10) 


0.0401 (11) 


0.0665 (14) 


0.000 


0.0251 (10) 


0.000 



Geometric parameters (A, °) 



Fl— C24 


1.360 (2) 


C12— C13 


1.479 (2) 


Nl— C19 


1.469 (2) 


C13— C14 


1.343 (2) 


Nl— C16 


1.471 (2) 


C14— H14 


0.9500 


Nl— C9 


1.476 (2) 


C15— C16 


1.531 (2) 


Ol— CI 


1.3815 (18) 


C15— H15A 


0.9900 


Ol— C20 


1.4438 (17) 


C15— H15B 


0.9900 


02— C2 


1.3725 (18) 


C16— H16A 


0.9900 


02— CI 7 


1.430 (2) 


C16— H16B 


0.9900 


03— C12 


1.2233 (19) 


C17— H17A 


0.9800 


04— CI 3 


1.3585 (19) 


C17— H17B 


0.9800 


04— C18 


1.425 (2) 


C17— H17C 


0.9800 


CI— C6 


1.406 (2) 


CI 8— H18A 


0.9800 


CI— C2 


1.411 (2) 


C18— H18B 


0.9800 


C2— C3 


1.383 (2) 


C18— H18C 


0.9800 


C3— C4 


1.380 (2) 


C19— H19A 


0.9800 


C3— H3 


0.9500 


C19— H19B 


0.9800 


C4— C5 


1.379 (2) 


C19— H19C 


0.9800 


C4— H4 


0.9500 


C20— C21 


1.505 (2) 


C5— C6 


1.420 (2) 


C20— H20A 


0.9900 


C5— C10 


1.517(2) 


C20— H20B 


0.9900 


C6— C7 


1.540 (2) 


C21— C26 


1.381 (2) 


C7— C15 


1.539 (2) 


C21— C22 


1.394 (2) 
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P*7 PQ 

C/ — Co 


1.342 (z) 


Czz — Cz3 


1.3ol (3) 


C / — C 1 1 


1.343 (z) 


Czz — Hzz 


U.y3UU 


Co — C14 


i.DUO (Z) 


Cz3 — Cz4 


1.3 /3 (3) 


Co — CV 


l.DZD (Z) 


p-> l nil 

Cz3 — Hz 3 


U.y3UU 


PQ lit) 

Co — Ho 


l.UUUU 


pt /i nc 
Cz4 — Cz3 


1 .3 /U (3) 


ppi pi n 

cy — ciu 


1.3Z3 (Z) 


Cz3 — Czo 


1.300 (3) 


v V 1 1 V 


i noon 


cZJ 1 1 _ J 


u.y3uu 


CIO — H10A 


0.9900 


C26 — H26 


0.9500 


CIO — H10B 


0.9900 


02S — H21S 


0.9694 


Cll — C12 


1.507 (2) 


02S — H22S 


0.9051 


CH — H11A 


0.9900 


OlS — H11S 


0.90 (3) 


CH — HUB 


0.9900 






P1 c\ m 1 p 1 /: 

ciy — jn i — cio 


inn m / 1 /i l 

luy.y / (14) 


pi a p 1 i pit 

U4 — C 1 3 — C 1 z 


111 Ol /1H 

1 11.83 (13) 


pin XT 1 pn 

ciy — jn i — cy 


1 i n nft P /1 1 

1 12.U2 (14) 


p i -> PI/1 po 

C 1 3 — C 14 — Co 


1 11 A1 { 1 CI 

122. U2 (15) 


Clo — JN 1 — cy 


11c ,1 n p Tl 
HD.4y (12) 


p 1 1 p 1 /I TJi /| 

C13 — C14 — hi 14 


ny.u 


pi pi pin 
CI — Ul — C2U 


11C HA P 1 1 

115.04 (11) 


p Q p 1 /] IT 1 /I 

Co — C 1 4 — hi 1 4 


1 1 n n 

ny.u 


n pft P 1 *7 

C2 — U2 — CI / 


1 1 /: a i p ll 
110.41 (12) 


p i r pic p-7 
C 1 o — C 1 J — C / 


1 1 n "7n /i t\ 
11U./U (13) 


CI 3 — (jh CIS 


1 1 C £"7 1 1 Ol 

1 1D.0 / (12) 


P 1 /C pic UK A 

C 1 D — C 1 J — rl 1 3 A 


1 nn c 

iuy.5 


p 1 pi p/; 
Ul — CI — Co 


n/i ic p 1 1 
12U.1D (13) 


p-7 PIC UKA 

C / — C 1 J — rl 1 3 A 


1 nn c 

iuy.5 


p. 1 p 1 pi 
Ul — CI — C2 


1 1 O CT P Tl 

110.52 (12) 


pi/: pic 1 I i rn 

C 1 o — C 1 J — rl 1313 


1 nn c 

iuy.5 


p/; pi pi 
Co — CI — Cz 


111 f\1 P /II 

ill. U3 (14) 


p-7 pi c O 1 CD 

C / — C 1 3 — H 1 313 


1 nn c 

iuy.5 


po pi pi 
(Jz — Cz — C3 


111 OA P /II 

123. OU (14) 


TJ1CA PIC ui CD 

H 1 3A — C 1 3 — H 1 313 


1 no 1 
1U0.1 


PT PI P| 

C>2 — Cz — C 1 


11/: n~7 p 1 1 
llo.U/ (13) 


Ml P1/C PIC 

JN 1 — Clo — C13 


111 O/l /I 11 

111.04 (13) 


pi pi pi 
C3 — Cz — C 1 


nn iq p n 
12U.13 (13) 


XT 1 p 1 / TJ1 A 

JN 1 — Clo — HloA 


1 nn i 

iuy.2 


p/i pi pi 
C4 — C3 — Cz 


1 1 o m a\ 
llo.y3 (14) 


PIC P 1 TJI /" A 

C 1 3 — C 1 o — H 1 0 A 


1 nn 1 

iuy.2 


P/1 pi 

C4 — C3 — Hj 


1 in c 
12U.D 


XT1 P 1 /T TT1 /C TD 

JN 1 — Clo — HloB 


1 nn t 

iuy.2 


PT PI Ul 

Cz — C3 — Hi 


1 in c 
12U.D 


PIC P 1 iL I I 1 /: D 

C 1 3 — C 1 o — H 1 or> 


1 nn i 

iuy.2 


PC P/1 PI 

CD — C4 C3 


m m p /i l 
122. 3y (14) 


TJi /: » pi / Til I) 

H 1 oA — C 1 o — H 1 ol3 


1 n"7 n 

iu/.y 


PC P/1 U/1 

C5 — C4 H4 


1 1 o o 

llo.o 


p,') pin u HA 

Oz — CI / — HI /A 


1 nn c 

iuy.5 


PI P/1 U/1 

CJ — C4 H4 


1 1 o o 

llo.o 


pp P 1 *7 I I 1 "7 D 

U2 — CI / — HI /13 


1 nn c 

iuy.5 


p/i pc p/; 
C4 — CD — Co 


1 in ni p "51 
12U.U1 (13) 


un a pn t_j i '7T~> 
HI /A — CI / — HI /13 


1 nn c 

iuy.5 


P/1 PC P 1 A 

C4 — CD — C 1 U 


11"7"71 P /1 1 
1 1 /. / 1 (14) 


PO pi n it 1 "7 / " 

Uz — CI / — HI /C 


1 nn c 

iuy.5 


p/; pc p 1 n 
Co — CD — C 1 U 


m p /i i 
122. 2D (14) 


un a pn 1 1 1 "7/ ' 
HI /A — CI / — HI /C 


1 nn c 

iuy.5 


pi p/; pc 
CI — Co — CD 


1 1 -7 ah p 31 
11 1 At (13) 


I I 1 "7D pn I I 1 "7/ " 

HI /13 — CI / — HI /C 


1 nn c 

iuy.5 


pi p/: p"7 
CI — Co — C/ 


121. yo (13) 


pi A p 1 Q UI O A 

U4 — C 1 o — H 1 o A 


1 nn c 

iuy.5 


pc p/; p"7 
CD — Co — C / 


n/i 11 p n 
12U.11 (13) 


(~\A P 1 O 1 T 1 OTD 

L)4 — C 1 o — H 1 ol3 


1 nn c 

iuy.5 


p 1 c p"7 p/: 
C1D — C/ — Co 


1 A"7 nC P 11 

1U /.yD (12) 


TJ10A pi O ui OD 

H 1 oA — C 1 0 — H 1 ol3 


1 nn c 

iuy.5 


P 1 C P"7 PO 

C1D — C/ — Co 


1 n/: /in p n 
lUo.4y (12) 


r\A pio iii op 
U4 — C 1 o — H 1 oC 


1 nn c 

iuy.5 


p/; p"7 po 
Co — C / — Co 


lift /TO P 1 1 

IIU.OO (13) 


moA pio 1 1 1 o p 
H 1 oA — C 1 o — H 1 oC 


1 nn c 

iuy.5 


P1C P"7 P11 

C1D — C/ — Cll 


iinoi m\ 
llU.ol (13) 


Ul OD pio TJI O p 

H 1 ol3 — C 1 o — H 1 oC 


1 nn c 

iuy.5 


p/: p~7 p 1 1 
Co — C / — C 1 1 


11C 1 A P 11 

115.14 (12) 


\t i pin mriA 
JN 1 — CIV — HlyA 


1 nn c 

iuy.5 


PO P"7 P 1 1 

Co — C / — C 1 1 


1AC A A P 11 

1U5.44 (12) 


XT 1 Pin T_J 1 nD 

jn i — ciy — HiyB 


1 nn c 

iuy.5 


p 1 a po pn 

ci4 — co — cy 


111 Tft /I T\ 

in.3y (13) 


ui n a pin 1 1 1 no 

h i yA — c i y — h i yi3 


1 nn c 

iuy.5 


P 1 A PO P"7 

C14 — Co — C7 


■ i ft rr\ /i ft\ 

112.01) (12) 


xti pi n Tun/" 1 

n i — ciy — Hiyc 


109.5 


C9— C8— C7 


110.14(12) 


H19A— C19— H19C 


109.5 


CI 4— C8— H8 


107.5 


H19B— C19— H19C 


109.5 


C9— C8— H8 


107.5 


Ol— C20— C21 


108.57(12) 


C7— C8— H8 


107.5 


Ol— C20— H20A 


110.0 


Nl— C9— C8 


108.72 (13) 


C21— C20— H20A 


110.0 
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"vri pn pin 
JN 1 — CV — C1U 


1 1 (T QC { \ A\ 

110.63 (14) 


po pn pin 

Co — — C 1 U 


1 no 1 "7 ("nl 

106.3 / (12) 


mi pn i in 
JN 1 — CV — tiy 


1 n~7 c 
10/. 5 


ro pn i m 
Co — Cv — hlV 


1 f\H C 

10 /.5 


Pin pn i m 
C 1 U — Cv — tiy 


1 n~7 c 
1U /.5 


pc pin p n 
CD — CHJ — CV 


113.03 (14) 


pc pin ui n a 
CD — C 1 U — H 1 UA 


1U5.5 


pn p 1 n ii i n a 
CV — C 1 U — hi 1 UA 


1 no o 
106.6 


PC Pin TT1 flD 

C j — C 1 0 — H 1 Ub 


108.8 


pn p i n 1 1 1 no 
CV — C 1 U — rl 1 Ur> 


1 no o 
106.6 


t t 1 n a pin innn 
H1UA — C1U — rllUb 


107.7 


pi 1 P 1 1 P*7 

C12 — Cll — C/ 


1 i n /tq /1 1 \ 

112.03 (13) 


P 1 7 P11 UI 1 A 

CI 2 — Cll — HI 1A 


1 nn 1 
10V.1 


P*7 P 1 1 UI 1 A 

C/ — Cll — rlllA 


1 nn 1 
lOV.l 


pn pi i iii i d 
C12 — Cll — rll IB 


1 nn 1 
lOV.l 


pa pi 1 ill id 

C/ — Cll — HllB 


1 nn 1 
10V.1 


ui i a T1 1 h 1 1 R 

rill r\ V 1 1 — 1 1 1 ID 


1 (17 8 


03 — C12 — CI 3 


121.36 (15) 


03 — C12 — Cll 


122.58 (15) 


C13 — C12 — Cll 


115.97 (13) 


C14 — C13 — 04 


126.68 (15) 


C14 — C13 — C12 


121.49 (14) 


nn p. 1 pi p/: 
C20 — UI — CI — Co 


I 1 *7 nn c\ a\ 

II /.UU (14) 


p. 1 pi p^ 
C20 — UI — CI — C2 


/;n 1 n / 1 /c\ 
-oy.iy (10) 


P1 n p.^ p^ pi 
CI / — U2 — C2 — C3 


-6.5 (2) 


CI / — L)2 — C2 — CI 


1*7/1 m pita 
1 /4.3y (13) 


ai pi p^> p.') 

U 1 — CI — C2 — <J2 


A ~IC\ /1 Q\ 

4. /U (lo) 


p/: n p^ p.^ 
Co — C 1 — C2 — U2 


1 *70 /I & ( 1 7\ 

1 /O.40 (12) 


p.1 pi p') pi 

U 1 — C 1 — C2 — C 3 


1 7/1 AH ( \ 7\ 

_ 1 /4.4/ (12) 


p/r pi p*> pi 

Co — CI — C2 — C i 


n "7 /7\ 

-0.7 (2) 


r^o r^i r^/i 
U2 — C2 — C3 — C4 


1 77 ci / 1 
_ 1 / /.D3 (14) 


pi pi pn pyi 

C 1 — C2 — C 3 — C4 


1 ^ /1\ 
1.6 (2) 


pi pi p/i pc 

C2 — C3 — C4 — C5 


n /i /i\ 

-0.4 (2) 


pi p/i pc p/; 
C3 — C4 — C5 — Co 


1 7 /7\ 

-1.7 (2) 


PI P/1 PC PI/1 

C3 — C4 C J — C 1 0 


1 7/c cn / 1 A \ 
1 /0.DU (14) 


p.1 pi p/; pc 
U 1 — CI — Co — C 5 


1 77 1/1 / 1 1\ 

1 /2.34 (12) 


PT pi p/; pc 
C2 — CI — Co — C5 


1 1 1 ^1 n\ 
-1.31 (iy) 


p.1 pi p/; p~7 
UI — CI — Co — C / 


u.io (iy) 


pi pi p/; p~7 
C2 — CI — Co — C / 


1 HI AC\ ( 1 1 \ 

-1 /3.4y (13) 


p/i pc p/; pi 
C4 — CD — Co — C 1 


i cn /1 n\ 
Z.jy) (iy) 


pin pc p/: pi 
CIO — C5 — Co — CI 


i*7c /^i n i\ 
-1 /D.o3 (13) 


p/l pc P£ P"7 

C4 — C J — Co — C / 


1 7/1 Ql / 1 1\ 

1 /4.03 (13) 


pin pc p/: p~7 
CIO — C5 — Co — C/ 


-3.3 (2) 


PI p/; p"7 pi c 

C 1 — Co — C7 — C 1 5 


"7*7 C C / 1 /I\ 

77.55 (16) 


C5— C6— C7— C15 


-94.43 (16) 


CI— C6— C7— C8 


-166.27 (12) 


C5— C6— C7— C8 


21.76(18) 


CI— C6— C7— Cll 


-46.83 (19) 


C5— C6— C7— Cll 


141.20(14) 



Pii pin uinr> 
U 1 — C2U — H2Ur> 


1 1 n n 
1 1U.U 


pn pin i n/iD 
C2 1 — C2U — H2Ur> 


1 1 n n 
11U.U 


i nn a pin uint> 
H2 U A — C 2 U — H2 Ur> 


1 no a 
lUo.4 


Pl/T pi 1 PII 

C2o — C2 1 — C22 


1 1 o nn c\ c\ 
llo.yu (ID) 


Pl/r pi i pin 

C2o — C2 1 — C2U 


1 11 £.Q Pi 1\ 

122. Oo (13) 


pn pii pin 
C22 — C2 1 — C2U 


1 1 o in p. c\ 
llo.3y (ID) 


pn pii pn 
C23 — C22 — C2 1 


1 in n/i ^1 
12U.y4 (10) 


( PII UU 

C23 — C22 — H22 


1 1 Q C 

i iy.D 


P11 PII U11 

C2 1 — C22 — H22 


1 1 n c 

i iy.j 


pi/i pii pn 
C24 — C23 — C22 


1 1 O 1 o c\ c\ 
llo.2o (ID) 


pi/i pii un 
C24 — C2 3 — H2 3 


1 in n 
12U.y 


pn pn un 
C22 — C23 — H23 


1 in n 
12U.y 


T7 1 PI A PIC 

r 1 — C24 — C2 j 


1 1 o c c /1 n\ 
1 lo. DD (1 /) 


T7 1 PI A PII 

r 1 — C24 — C23 


1 1 n n 1 ^1 c\ 
liy.Ul (ID) 


PIC PI/1 PII 

C2j — C24 — C23 


111 A A PI 7\ 

122.44 (1 /) 


PI/1 PIC PIC. 

C24 — C2 j — C2 o 


1 1 o £i /1 n\ 
Ho.02 (1 /) 


CIA P?S 


1 70 7 


C26 — C25 — H25 


120.7 


C21 — C26 — C25 


120.83 (15) 


C21 — C26 — H26 


119.6 


C25 — C26 — H26 


119.6 


H2 1 S — 02S — H22S 


100.4 


p*7 po pn pin 

c / — Co — cy — C 1 U 


£*7 C/1 /1 7\ 

0 /.D4 (1 /) 


p a pc pi a pn 

C4 — c j — c i u — cy 


1 1 OO p| T\ 

— lOl.OO (13) 


p^ pc pin pn 

Co — c j — c i u — cy 


1 & i /i\ 
10.3 (2) 


mi pn pin pc 

jn i — cy — c i u — c j 


*7£ nn ^1 1\ 

/o.uy (1 /) 


pg pn p i n ( ' ^ 

Co — cy — c i u — c j 


/i "7 no (\ ~i\ 
~4 /.Uo (1 /) 


P1C P*7 P11 P11 

C 1 J — C / — C 1 1 — C 1 2 


1 7/1 O /I / 1 1\ 

1 /4.o4 (13) 


P/C p-7 P11 P 1 1 

Co — C / — Cll — C12 


/^i in (\ o\ 
— 02.3U (lo) 


PO p-7 P 1 1 pii 

Co — C / — Cll — C12 


CO QQ /1 

Dy.yy (io) 


p-7 pii pi i r\i 
C/ — Cll — C12 — U3 


1 /1/i 71 /1 C\ 

140. 11 (ID) 


p-7 pii pii pn 

C / — Cll — CI 2 — C13 


i £ /za f \ n\ 

—30.04 (iy) 


pi o Pi/i pn pi /i 

C 1 o — U4 — C 1 3 — C 1 4 


A 1 /1\ 

4.3 (2) 


pi o r\A p 1 1 pii 
C 1 o — U4 — C 1 3 — C 1 2 


1 7£ 1 C /1 A\ 

— 1 /0.1D (14) 


Pii P11 pn P1/1 

<J3 — C 1 2 — C 1 3 — C 1 4 


1 70 OC ( 1 /1\ 

— 1 /O.oD (14) 


P11 P11 pn P1/1 

Cll — C12 — CI 3 — C14 


/I C 

4.5 (2) 


Pii pii p 1 1 Pi/i 
U3 — C 1 2 — C 1 3 — U4 


1 & /1\ 

1.6 (2) 


P11 P11 pn Pi/i 

Cll — C 1 2 — C 1 3 — U4 


1 7C 17 ( 1 1\ 

— 1 /D.12 (12) 


Pi/1 P 1 1 P 1 /I PO 

U4 — C 1 3 — C 1 4 — Co 


1 7n /^n ( 1 c\ 
— 1 /y.oU (ID) 


P11 pn pn pq 

C 1 2 — C 1 3 — C 1 4 — Co 


n n 

0.9 (2) 


pn po p 1 /i p 1 ■} 
cy — Co — C 1 4 — C 1 3 


1 cn io /1 a\ 
1DU.20 (14) 


p-7 po p 1 /i pn 

C / — Co — C 1 4 — C 1 3 


i/^ n /i\ 
20. U (2) 


p /; p-7 pi c pi/ 

Co — C / — C 1 j — C 1 o 


/^n i/i /i £\ 
0U.20 (10) 


PO P*7 P1C p 1 /" 

C8 — C7 — C 1 5 — C 1 6 


CO /CI / 1 *7\ 

-58.62 (17) 


Cll— C7— C15— C16 


-172.80 (13) 


C19— Nl— C16— C15 


-179.28 (13) 


C9— Nl— C16— C15 


-51.32(19) 


C7— CI 5— CI 6— Nl 


52.98 (18) 


CI— Ol— C20— C21 


175.38 (12) 
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pi z r*n pq pi a 
LI5 — C/ — Co — C14 


-1 ll. ID (13) 


f^c c^n po pi a 
C6 — C / — Co — C 1 4 


"71 1 £. ( 1 CL\ 

1 1 . 1 0 (16) 


Cll — C/ — Co — C14 


— 53. y/ (i /) 


c i j — c / — Co — cy 


03. ZD (10) 


p/: f^n ro rn 
Co — C / — Co — CV 


ri qa { 1 /;\ 
—53.04 (16) 


r^i 1 c^~i r*Q r*a 

ci i — c / — Co — cy 


1 "70 fl£ ^ 1 ">\ 

—i /o.yo (iz) 


pin \T1 rn ro 

ciy — jn i — cy — Co 


-1 /0.64 (13) 


C16— Nl— C9— C8 


54.42 (18) 


CI 9— Nl— C9— CIO 


58.37 (18) 


C16— Nl— C9— CIO 


-68.57 (18) 


CI 4— C8— C9— Nl 


173.90 (13) 


C7— C8— C9— Nl 


-60.41 (17) 


CI 4— C8— C9— CIO 


-58.15 (17) 


Hydrogen-bond geometry (A, °) 




D — H--A 


D — H 


02S— H22S-CM 


0.91 


02S— H22S-03 


0.91 


OlS— H11S-02S 


0.90 (3) 


02S— H21S-N1' 


0.97 


Symmetry codes: (i) x+1/2, jH-1/2, z. 





Ol— C20— C21— C26 14.3 (2) 

Ol— C20— C21— C22 -167.91 (13) 

C26— C2 1 — C22— C23 0 .2 (2) 

C20— C2 1 — C22— C23 - 1 77 . 70 ( 1 6) 

C21— C22— C23— C24 -0.5 (3) 

C22— C23— C24— Fl 179.61 (18) 

C22— C23— C24— C25 0.4 (3) 

Fl— C24— C25— C26 -179.18 (17) 

C23— C24— C25— C26 0.0 (3) 

C22— C21— C26— C25 0.2 (3) 

C20— C21— C26— C25 178.05 (17) 

C24— C25— C26— C21 -0.4 (3) 



R-A D-A D—H-A 

2.33 2.9805 (16) 128 

2.54 3.417 (2) 164 

1.94 (3) 2.8342 (19) 172 (2) 

1.81 2.7736 (19) 170 



sup-8 



supplementary materials 




sup-9 



supplementary materials 




sup-10 



